In this study we analyze the relationship between the Oil price (under de Brent reference) and the returns of the companies listed on the Mexican Stock Market. The period of analysis was for 208 weeks of information from 2006 to 2010. We found positive conditional correlation using a BEKK model. And we provide graphical evidence of each company and the Oil price.
Introduction
Oil returns and its volatility may have significant effects on the financial markets. In this study we analyze the conditional correlation between oil and stock market returns. There are several studies that seek to discover the kind of influence that exists between the stock and oil markets. One first discussion around oil price volatility is regarding where and when is an impact on stock markets. Some studies have rejected the hypothesis that oil price influence in some way the returns.
Research on volatility of stock markets returns have been approached in the literature from three different perspectives.
First, volatility of stock markets returns has been related to key macroeconomic indicators. Oil price returns and its volatility has a major impact on the economic activity and hence on futures and spot stock market returns. If oil price affects real GNP, it will affect the earnings of companies for which oil is a direct or indirect operational cost. Thus, an increase in oil prices will possibly cause expected earnings to decline, and this will bring about an immediate decrease in stock prices if the stock market efficiently capitalizes the cash flow implications of the oil price increase. If the stock market is not efficient, there may be a lag in the adjustment to oil price changes. This approach is motivated by research finding verifying existence of significant causal links between oil price change and key macroeconomic indicators. Hamilton (1983) argues that almost all United States recessions since the World War II have been preceded by oil shocks. Schwert (1989) employed vector autoregressive model (VAR) using bond returns, growth rate of producer price index, and the monetary base, as relevant macroeconomic indicators explaining volatility of stock market returns. King, Sentana, and Wadhwani (1994) employ a multivariate model using data for a number of developed and emerging markets to study the linkage between stock returns and observable factors, such as interest rates, industrial production, oil prices; and unobservable factors that are not reflected in the published data of stock markets.
Hui Guo and Kevin L. Kliesen 2005 find that a volatility measure constructed using daily crude oil futures prices has a negative and significant effect on future gross domestic product (GDP) They used a measure of volatility constructed from daily crude oil futures prices traded on the NYMEX, and find that over the period 1984-2004 oil price volatility has had a significant and adverse effect on various key measures of the U.S. macro economy such as fixed investment, consumption, employment, and the unemployment rate. This finding, is consistent with the nonlinear effect documented by Hamilton (1996 and 2003) , means that an increase in the price of crude oil generally matters less than increased uncertainty about the future direction of prices (increased volatility). Mork (1994) shows a negative correlation between oil prices and aggregate measures of output and employment for a group of oil importing countries. Wassal (2005) uses Johansen cointegration technique to show existence of long-run relationship between stock market indicators such as liquidity and size, with macroeconomic indicators for a number of oil exporting countries in Asia, Africa, and Latin America.
A second approach of modeling volatility of stock markets returns is by focusing exclusively on oil price volatility as a predictive indicator for stock market returns. Jones and Kaul (1992; 1996) , find that oil price movements do indeed affect U. S. stock returns. In particular, their first study examines the effect of oil prices on stock prices. They detect significant effects of oil prices on aggregate real stock returns, including a lagged effect, in the period from 1947 to 1991. Bashar (2005) employs VAR analysis to study the effect of oil price change on GCC stock markets, and shows that only Saudi and Muscat markets have predictive power of oil price increase. use Johansen cointegration to examine the relation between oil prices and stock markets in GCC countries, and conclude that the Saudi market is the only market in the group that can be predicted by oil future prices.
The third approach focuses on the impact that oil shocks has on different sectors of the economy. Malik and Ewing (2009) focus on the relationship between oil and the financial, industrial, consumer, health, and technology sectors. Hwang et al. (2004) , after modeling the oil price volatility with the aid of a GARCH model, constructed a VAR model and they examined the Granger causal effects between oil price volatility, exchange rates, stock market returns, inflation and industrial production. The focus is set on Canada, Italy, Germany, U.S., U.K. and Japan. It has been concluded that the volatility of oil price changes leads to negative stock returns in three out of six cases, while it affects the industrial production in just two cases.
In this study we use multivariate GARCH specifications, especially BEKK in order to identify the conditional correlation between the oil and stock returns from Mexican market.
Literature Review
The impact oil prices volatility can make to the stock markets has been a question address in different perspective over time. One first question appears in the literature is how to measure the volatility by itself, and a second one is how to measure the relation between that volatility to another variable like the stock market prices. In general, there have been two main lines of research in the context of transmission of shocks among financial time series and analysis of volatility or variance. One is the cointegration analysis, often adopted to study the co-movements between different financial markets over a long period of time; Kasa (1992) was among the first to use this approach. He investigates the transmission of shocks among international stock prices and stock returns. The second line of research examines the time path of volatility in financial variables such as stock prices and stock returns.
Related to the method, researchers have commonly used variations of a class of models known as autoregressive conditional heteroscedasticity, or ARCH, to estimate time variant conditional variances.
According to forecasting literature, over longer time periods, historical volatility often outperforms other estimators. Historical volatility beats GARCH forecasts in both the Day and Lewis (1993) study as well as the Duffie and Gray (1995) forecasts for crude oil. The same result is achieved for four-week forecasts in this study, but importantly, the twoweek forecasts indicate greater accuracy for GARCH forecasts over historical volatility. GARCH models produce damped forecasts, which being an average of the recent volatilities and the underlying mean volatility, tend to mean-revert the further ahead the model is asked to forecast, which could explain the better performance over the shorter horizon. The increased forecast efficiency could also be a result of using a longer sample period to estimate GARCH parameters, as compared to the other studies.
Within-sample tests of the forecasting models yield results that are in conformance with earlier studies and other financial time series forecasting literature. The GARCH GED model is found to increase the maximum log-likelihood function value significantly, demonstrating that the GED conditional distribution is better able to capture the fat-tailed distribution characteristic of financial price returns, confirming the applicability of a similar conclusion reached by Xu and Taylor (1994) for currency returns.
Recent research, , has used multivariate GARCH specifications, especially BEKK, to model volatility spillovers between the crude oil and stock markets.
In order to model oil uncertainty, Kuper, Gerard H. (2002) measures oil price uncertainty based on the conditional standard deviations. The timevarying conditional standard deviations are estimated using univariate GARCH models. His preferred model was a symmetric GARCH(1,3) model. Sharma, Namit (1998) compares different methods of forecasting price volatility in the crude oil futures market. He compares the forwardlooking implied volatility measure with two backward-looking time-series measures based on past returns. He compares a historical volatility estimator and a set of estimators based on GARCH models. Jones and Kaul (1992) Using a standard cash-flow dividend valuation model find that the reaction of Canadian and U.S. stock prices to oil price shocks can be completely accounted for the impact of these shocks on the real cash flows; but they recognize that the results for Japan and the U.K. are not as strong. Sadorsky (1999) has tried to examine the relationship between oil price volatility, stock market returns and the economic activity by using an unrestricted vector autoregression model. Sadorsky focused on the American economy and covered the period 1947:1-1996:1. His results confirm that both the oil prices and the oil price volatility play an important role in affecting economic activity. The results also reveal that changes in oil prices affect the economic activity even though changes in the economic activity have little impact on oil prices. The impulse response functions show that oil price movements are important in explaining movements in the stock returns. Positive shocks to oil prices depress real stock returns while shocks on stock returns have positive impact on the interest rates. According to his findings there is evidence that oil price volatility shocks have asymmetric effects on the economy. Huang, Masulis and Stoll (1996) , investigate the impact of oil price shocks on the U.S. equity market from a financial markets perspective. Within the framework of a vector autoregression (VAR) model, they examine the dynamic interactions between daily oil futures returns and stock returns. They find evidence of Granger causal effects from oil futures to stocks of individual oil companies which is understandably expected; they detect no impact on a index like the S&P 500. Based on this result, they concluded that the influence of oil price shocks on the aggregate economy is more of a myth than reality.
Moreover, a study by Maghyereh (2004) , reveals that oil shocks have no important effect on stock index returns. Maghyereh examines the dynamic linkages between crude oil price shocks and stock market returns in 22 emerging economies. The vector autoregression (VAR) analysis is carried out by using daily data covering the period between 1/1/1998 and 30/4/2004. This study utilized the generalized approach to forecast error variance decomposition and impulse response analysis in favor of the more traditional orthogonalized approach. Inconsistent with prior research on developed economies, the findings imply that oil shocks have no significant impact on stock index returns in emerging economies. The results also suggest that stock market returns in these economies do not rationally signal shocks in the crude oil market.
Agren (2006) presents strong evidence of volatility spillovers from oil prices to stock markets using the asymmetric BEKK model for Japan, Norway, UK and US stock markets, but quite weak evidence for Sweden. Malik and Hammoudeh (2007) find that oil markets transmits volatility to the Gulf equity markets, but only in the case of Saudi Arabia its market volatility impact to the oil market is significant.
In the purpose of explain the relationship between future and spot prices formation, some studies have also dealt with the lead-lag relationship between spot and futures for the oil market. find that there are two-way interactions between the S&P Oil Composite index, and oil spot and futures prices. Bopp and Sitzer (1987) , tested the hypothesis that futures prices are good predictors of spot prices in the heating oil market, and found that, even when crude oil prices, inventory levels, weather, and other important variables were accounted for, futures prices still made a significant positive contribution to describing past price changes.
Aloui and Jammazi (2009) use a two-regime Markov-switching EGARCH model to examine the relationship between crude oil shocks and stock markets; they focus on two major crude oil markets, (WTI and Brent), and three developed stock markets, (France, UK and Japan). The results show that the net oil price increase variable play a significant role in determining both the volatility of real returns and the probability of transition across regimes.
Andreas Ektor Lake, Constantinos Katrakilidis (2009) analyze the influence of the oil price returns and its volatility on the stock market returns, the futures index returns and their respective volatilities in the cases of Greece, US, UK and Germany. The volatilities of the stock indices and the oil price have been measured by applying EGARCH models, while the existence of possible causal relationships between the variables has been examined in the context of structural equation models (SEM). Malik and Hammoudeh (2007) model the conditional correlations and examine the volatility spillovers between crude oil return, (Brent and WTI) and stock index returns, FTSE100, NYSE composite, S&P500 composite index, and Dow Jones Industrials. Some of these issues have been examined using models of multivariate conditional volatility, (the CCC model of Bollerslev,1990 Engle,2002) There have been contradictory results around whether oil volatility influences emerging stock markets or not. It seems to be that the period taken to evaluation and the relationship between the markets and the importance of the oil production in the economy lead different results. Zarour (2006) Maghyereh (2004) finds that oil shocks have no significant impact on stock index returns in 22 emerging economies. Arouri and Fouquau (2009) find a significant positive relation between oil prices and the stock index of Qatar, Oman and UAE; but no evidence of a relationship between oil price changes and stock market returns for Bahrain, Kuwait and Saudi Arabia. Basher and Sadorsky (2006) show strong evidence that oil price risk has a significant impact on stock price returns in emerging markets. show that the Saudi market is the leader among Gulf countries stock markets. They also found it can be predicted by oil futures prices.
In the specific case of Mexico we found some studies which focus on the relationship between the oil market and the performance of the stock market. Fredj Jawadi and Mondher Bellalah (2011) investigate the efficiency hypothesis for oil markets while testing for whether oil price dynamics depend on stock market fluctuations or not. They finally reject the hypothesis, using nonlinear econometric modeling for four countries: France, the USA, Mexico and the Philippines. Filis, Degiannakis and Floros (2011) investigate the timevarying correlation between stock market prices and oil prices for Oil-exporting: Canada, Mexico, Brazil and Oil-importing: ,Germany, Netherlands appliying a DCC-GARCH-GJR approach. They show time-varying correlation does not differ for oil-importing and oil-exporting economies but the correlation increases in respond to important aggregate demand-side oil price shocks. Jawadi and Leoni. (2009) study the oil price evolution in a nonlinear framework to test the interdependence hypothesis between oil and stock markets in four countries: USA, France, Mexico and the Philippines. They conclude the oil price is nonlinear, mean-reverting toward the equilibrium and with an adjustment speed that increases according to oil price deviations. Other approach has been to study different influences for the mexican stock market, lets say world stock market, investment flows, macroeconomic variables, the day before and so on. The studies differ in focus and technics; Mohamed el hédi Arouri and Fredj Jawadi, (2011) 
Methodology
The stock market is one of the most important sources for enterprises to raise money. This allows businesses to be publicly traded, or raise additional capital for expansion by selling shares of ownership of the company in a public market. The liquidity that an exchange provides affords investors the ability to quickly and easily sell securities.
The stock exchanges are organized markets that help finance this pipeline is conducted in a free, efficient, competitive, equitable and transparent manner, following certain rules agreed in advance by all market participants.
The first step to describe the conditional correlation is to build the returns from prices. We take the price of the active i in period t, P it , and compute the rate of return as:
The mean equation for the returns is given by a first order autoregressive model:
where ε it it is the error term of the return series. A BEKK model (a variant of the bivariate GARCH) in which the volatility of the return of assets is related with the volatility of the oil return is used. The diagonal BEKK parameterization for the bivariate GARCH(1,1) model is given by
where H t is the conditional variance matrix
with σ it it and σ ot the volatilities of the asset i and oil respectively and σ iot the covariance asset and oil returns at time t. M is a 2 × 2 matrix of three constant parameters. A is a 2 × 2 diagonal matrix of parameters that measures the relation between the conditional variance with past squared errors. D is a 2 × 2 diagonal matrix of parameters that measures the leverage effect using the indicator function I t which takes the value of one if the returns at t are negative. And B is a 2 × 2 diagonal matrix of parameters that measures the relation between the current conditional variance with past conditional variance.
Equation (3) The conditional correlation is constructed from (5) as
Estimation of (3) is made assuming normally distributed errors maximizing the following log likelihood function:
where T is the number of observations and θ the parameter set.
Empirical Results
The Jarque-Bera statistics shows that returns are not normally distributed. Diagonal BEKK-GARCH(1,1) estimation results are presented in Table 2 . In general the BEEK parameters are statistically significant so we can calculate the conditional variances and covariance. The stock conditional variance estimation in first equation of (5) reveals that the GARCH(1,1) parameters are, in general, statistically significant and the leverage effect parameter is positive as expected. 
Then the conditional correlations are computed from equation (6) and Figure 1 and Figure 2 shows the graphics for the 30 companies. The results reveal that the covariance and volatilities of stock and oil returns are significantly affected by its own news. It appears that a shock in oil and financials market is associated with a positive correlation. This correlation is altered over time and can be seen that in general has a growth in the last half of 2008, suggesting that in times of crisis the relationship between financial assets and the price of oil grows. As early as the beginning of 2009, companies are making adjustments, and the relationship between financial markets and oil, is still positive but begins to decrease.
Concluding Remarks
We analyze the behavior of 30 companies listed in the Mexican Stock Market during the period of January 2006 to December 2010. The main focus was to analyze the correlation between the Oil prices and the stock prices. The behavior was tested under a diagonal BEKK model which parameters estimations are, in general, statistically significant so we can calculate the conditional variances and covariance. In this study we showed the graphical correlation between the variables, and we found the correlation is mainly positive, there are only few moments where is negative in some companies, but there are not an explanation regarding the economical sector or macroeconomic events.
Overall, we find that there is a main positive relation between oil and all of the examined companies. Our results provide important and useful information for financial analysis. An example is the financial and strategic decisions regarding asset pricing, risk management and portfolio allocation that require accurate estimation of the time-varying covariance matrix.
